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An image forming apparatus through which a user inputs
characters using a rotatable search wheel. The image forming
apparatus includes a display unit to display a character set in
order to input characters, a search wheel, which is able to
rotate, to search for characters to be input from the displayed
character set while being rotated, an input button to select the
characters searched by the search wheel and to input the
selected characters, and a control unit to display on the dis-
play unit characters selected from the displayed character set
according to a rotation direction of the search wheel. There-
fore, it is possible to input characters more conveniently and
rapidly.
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INPUT APPARATUS, IMAGE FORMING
APPARATUS USING THE SAME AND
METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority under 35 U.S.C.
§119(a) from Korean Patent Application No. 10-2007-
0132419, filed on Dec. 17, 2007, in the Korean Intellectual
Property Office, the disclosure of which is incorporated
herein by reference in its entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present general inventive concept relates to an
input apparatus and an image forming apparatus including the
input apparatus, and a method thereof. More particularly, the
present general inventive concept relates to an input apparatus
through which a user may input characters using a rotatable
search wheel and to an image forming apparatus including the
input apparatus, and to a method thereof.

[0004] 2. Description of the Related Art

[0005] Display apparatuses provide various methods for
inputting characters, including, a result of the development of
application software, a method for inputting characters using
a soft keyboard.

[0006] Soft keyboards refer to image keyboards in which
consonants and vowels are arranged in the same manner as in
general keyboards. Soft keyboards are displayed on display
screens, which enable users to conveniently enter characters.
In particular, if a soft keyboard is displayed on a display
screen, a user may input desired characters or numbers using
a user input apparatus or device such as a remote control unit
or a joystick.

[0007] However, since a conventional soft keyboard has the
same layout as a general keyboard connected to a computer, a
large number of keys need to be displayed on a single screen,
so a conventional soft keyboard occupies most of the screen.
Accordingly, it is impossible to display information regarding
environment in which character input is required, so it is
difficult for the user to be sure that he or she has accurately
input the desired characters.

[0008] Additionally, if a user desires to input characters
using a control apparatus, keys used to input the characters are
spaced apart on a keyboard, so it is required for keys of the
control apparatus to move a distance in which the keys of the
keyboard are spaced apart. Furthermore, since the keys of the
keyboard are not arranged sequentially, the user may experi-
ence inconvenience when manipulating directional keys to
search for a desired character or select the desired character.
[0009] General soft keyboards occupy a wide area of a
display screen, making it hard to use such a soft keyboard in
a display apparatus having a small screen and causing user
inconvenience.

[0010] Therefore, there is a need for a method whereby
characters may be input smoothly and rapidly while using a
small area of the display screen.

SUMMARY OF THE INVENTION

[0011] The present general inventive concept provides an
input apparatus to rapidly input characters using a rotatable
search wheel, and an image forming apparatus using the input
apparatus, and a method thereof.
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[0012] Additional aspects and utilities of the present gen-
eral inventive concept will be set forth in part in the descrip-
tion which follows and, in part, will be obvious from the
description, or may be learned by practice of the general
inventive concept.

[0013] The foregoing and/or other aspects and utilities of
the present general inventive concept may be achieved by
providing an image forming apparatus including a display
unit to display a character, a search wheel selectable and
rotatable, to receive selection, rotation, or selection and rota-
tion input to search for characters to be input from the dis-
played character set, an input button, and a control unit to
receive a selection of a character from the displayed character
set from the input button.

[0014] The image forming apparatus may further include at
least one selection button disposed on one side of the display
unit. If the at least one selection button is selected, the control
unit may control at least one function corresponding to the
selected button to be actuated.

[0015] Ifthe search wheel receives rotation input that is out
of a range of a character set, the control unit may control the
display unit to display the character set cyclically, or to dis-
play another character set.

[0016] If a plurality of character sets are displayed, the
controlunit may control the display unit so that a display state
of a currently selected character set may differ from those of
other character sets.

[0017] The image forming apparatus may further include a
directional key that receives input for directional movement.
If a plurality of character sets are displayed and if the direc-
tional key is manipulated, the control unit may control the
display unit so that the currently selected character set may
change to another character set according to the manipulation
of the directional key.

[0018] The image forming apparatus may further include a
state indicating unit having a plurality of luminous elements
arranged along an outer edge of the search wheel to display
feedback corresponding to the manipulation of the search
wheel.

[0019] The character set may include a plurality of charac-
ter sets in which characters are combined into groups in a
predetermined order for each respective script.

[0020] The control unit may control the display unit to
display a set of domain names in which preset domain names
are arranged to receive input of an e-mail address.

[0021] The foregoing and/or other aspects and utilities of
the present general inventive concept may also be achieved by
providing a character input apparatus including a display unit
to display a character set, a search wheel selectable and rotat-
able, to receive selection, rotation, or selection and rotation
input to search for characters in the displayed character set,
and an input button to receive an input selection of the char-
acters selected by the search wheel.

[0022] The character input apparatus may further include at
least one selection button disposed on one side of the display
unit. Ifthe at least one selection button is selected, the display
unit may display at least one function to be actuated corre-
sponding to the selected button.

[0023] The display unit may display characters contained
in a character set corresponding to a rotation direction of the
search wheel.

[0024] If the search wheel receives rotation input out of a
range of a character set, the display unit may display the
character set cyclically, or display another character set.
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[0025] The display unit may display a plurality of character
sets so that a display state of a currently selected character set
may differ from those of other character sets.

[0026] The character input apparatus may further include a
directional key for directional movement. If a plurality of
character sets are displayed and if the directional key is
selected, the display unit may change the currently selected
character set to another character set in a direction of the
selected directional key.

[0027] The character input apparatus may further include a
state indicating unit having a plurality of luminous elements
along an outer edge of the search wheel to display feedback
corresponding to the manipulation of the search wheel.
[0028] The character set may include a plurality of charac-
ter sets in which characters are combined into groups in a
predetermined order for each respective script.

[0029] The foregoing and/or other aspects and utilities of
the present general inventive concept may also be achieved by
providing a method of inputting characters using a search
wheel, the method including displaying a character set in
order to input characters, searching for characters from a
character set corresponding to the manipulation of the search
wheel, and receiving an input selection of the characters by
the search wheel.

[0030] The method may include if the search wheel rotates
out of a range of a character set, displaying the character set
cyclically, or displaying another character set.

[0031] The method may include receiving a selection of a
directional key, and changing a currently displayed character
set to another character set.

[0032] The method may include displaying a plurality of
character sets so that a display state of a currently selected
character set may differ from those of other character sets.
[0033] The method may further include determining a dis-
play pattern corresponding to the manipulation of the search
wheel, and displaying feedback regarding the manipulation
of the search wheel by controlling the illumination of a plu-
rality of luminous elements arranged along an outer edge of
the search wheel.

[0034] The character set may include a plurality of charac-
ter sets in which characters are combined into groups in a
predetermined order for each respective script.

[0035] The foregoing and/or other aspects and utilities of
the present general inventive concept may also be achieved by
providing a computer recording medium having recorded
thereon a program to implement a method of inputting char-
acters using a search wheel, the method including displaying
a character set in order to input characters, searching for
characters from a character set corresponding to manipula-
tion of the search wheel, and receiving an input selection of
the characters by the search wheel.

[0036] The foregoing and/or other aspects and utilities of
the present general inventive concept may also be achieved by
providing a character input apparatus, the apparatus including
a search wheel to receive selection, rotation, or selection and
rotation input to search for one or more characters displayed
on a display, and a control unit to receive a selection of a
character from the search wheel.

[0037] The character input apparatus may further include a
state indicating unit having one or more illumination devices
to illuminate based on the received selection, rotation, or
selection and rotation input from the search wheel.

[0038] The foregoing and/or other aspects and utilities of
the present general inventive concept may also be achieved by
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providing a display apparatus, the apparatus including a dis-
play screen to display a character set, a search wheel to
receive selection, rotation, or selection and rotation input to
search for one or more characters displayed on a display, and
a control unit to receive a selection of a character from the
search wheel.

[0039] The apparatus may further include one or more but-
tons that receive a selection based on at least one message
displayed on the display screen, wherein the control unit
receives the selection and controls an operation of the display
apparatus based on the selection.

[0040] The apparatus may further include a state indicating
unit having one or more illumination devices to illuminate
based on the received selection, rotation, or selection and
rotation input from the search wheel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] These and/or other aspects and utilities of the
present general inventive concept will become apparent and
more readily appreciated from the following description of
the embodiments, taken in conjunction with the accompany-
ing drawings of which:

[0042] FIGS. 1 and 2 illustrate block diagrams of an input
apparatus according to an exemplary embodiment of the
present general inventive concept;

[0043] FIGS. 3A to 3C illustrate search wheel and state
indicating unit according to exemplary embodiments of the
present general inventive concept;

[0044] FIG. 4 illustrates a block diagram of an image form-
ing apparatus according to an exemplary embodiment of the
present general inventive concept;

[0045] FIG. 5 exemplarily illustrates the input apparatus of
FIG. 2;
[0046] FIGS. 6 to 9 are exemplary views illustrating a

method of inputting characters according to exemplary
embodiments of the present general inventive concept; and
[0047] FIG. 10 is a flowchart illustrating a method of input-
ting characters according to an exemplary embodiment of the
present general inventive concept.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0048] Reference will now be made in detail to the embodi-
ments of the present general inventive concept, examples of
which are illustrated in the accompanying drawings, wherein
like reference numerals refer to the like elements throughout.
The embodiments are described below in order to explain the
present general inventive concept by referring to the figures.
[0049] FIG. 1 is a block diagram of a character input appa-
ratus 100 according to an exemplary embodiment of the
present general inventive concept. The character input appa-
ratus 100 of FIG. 1 includes a display unit 110 and a search
wheel 120. Character input apparatus 100 may have utility in
any suitable device where alpha-numeric input for the device
is desirable.

[0050] Ifvarious functions of apparatuses having character
input apparatus 100 receive character input, the display unit
110 displays a plurality of character sets in which characters
are arranged in a predetermined order. In this situation, the
display unit 110 displays the character sets as an image map
in the form of a soft keyboard. The display unit 110 may be
implemented as a liquid crystal display (LCD). Alternatively,
the display unit 110 may be implemented as a cathode-ray
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tube (CRT), plasma display panel (PDP), or organic light
emitting diodes (OLED), or any other suitable display.

[0051] The display unit 110 may include a plurality of
buttons (not illustrated) on one side thereof. Additionally, the
display unit 110 may display a plurality of functions, where
one or more functions may be executed by selecting one or
more of the buttons, on a display area corresponding to the
selected one or more buttons. Such functions may be set by
the user, or may be predetermined based on the apparatus that
character input apparatus 100 is communicatively coupled
with. Accordingly, the user may change various functions and
set the changed functions to a single button or to a plurality of
buttons. The display unit 110 may display how tasks are
processed when the one or more buttons are selected.

[0052] The search wheel 120 enables a user to select char-
acters displayed on the display unit 110. The search wheel
120 refers to a rotatable input means, such as a 360° rotary
wheel, a jog shuttle or a jog dial. Rotation of the search wheel
120 may allow one or more characters or symbols to be
selected. The user may thereby select desired characters on
the display unit 110 while rotating the search wheel 120. The
search wheel 120 may include various selection buttons, or
the entire area of the search wheel 120 may be set to be a touch
sensing area. Accordingly, the user may push the search
wheel 120 rather than rotate the search wheel 120 in order to
select characters. Additionally, the search wheel 120 may
include push areas on at least a portion thereof, and the push
areas may be used as directional keys for multi-directional
movement.

[0053] The character input apparatus 100 may further
include an input button (similar to input button 125 illustrated
in FIG. 5). The input button enables the user to input charac-
ters selected using the search wheel 120. The input button
may be formed separately from or formed integrally with the
search wheel 120.

[0054] FIG. 2 is a block diagram of a character input appa-
ratus 200 according to another exemplary embodiment of the
present general inventive concept. The character input appa-
ratus 200 of FIG. 2 includes a display unit 110, a search wheel
120 and a state indicating unit 230. The display unit 110 and
search wheel 120 have been described above with reference to
FIG. 1, so overlapping description thereof is omitted.

[0055] The state indicating unit 230 may present a display
pattern that corresponds to the manipulation on the search
wheel 120, for example, to provide a feedback to a user
inputting movement to the search wheel 120.

[0056] The state indicating unit 230 may be implemented
as a plurality of luminous elements arranged along an outer
edge of the search wheel 120. The luminous elements for
converting electricity into light may include light-emitting
diodes (LEDs), or any other light emitting devices. Herein-
after, LEDs will be used as luminous elements in order to
facilitate understanding of the present general inventive con-
cept.

[0057] A plurality of LEDs of the state indicating unit 230
may be arranged at predetermined intervals outside or inside
of an edge of the state indicating unit 230. For example, the
LEDs may be in an arrangement that corresponds to the
vertices of a square or polygon. Alternatively, a transparent
sheet (not illustrated) may be arranged over the LED module
to express a plurality of LEDs continuously, that is, without
boundaries of light.

Jun. 18, 2009

[0058] FIGS. 3A to 3C illustrate the search wheel 120 and
the state indicating unit 230 according to exemplary embodi-
ments of the present general inventive concept.

[0059] In FIG. 3A, the search wheel 120 may rotate in a
direction indicated by an arrow in FIG. 3A (clockwise), or
rotate in a reverse direction (counterclockwise) based at least
in part on received directional input. FIG. 3A exemplarily
illustrates a situation in which the search wheel 120 is formed
integrally with an input button 125. The input button 125 is
disposed in the center of the search wheel 120. Accordingly,
after rotating the search wheel 120 and selecting a desired
character or character set, the user may input the selected
character or character set by pushing the input button 125. As
described above, the search wheel 120 may thus be operated
either by rotation or selection.

[0060] In FIG. 3B, the search wheel 120 may include at
least at least one area designated as a push areas, such as push
areas 121,122, 123, and 124. For example, in this exemplary
embodiment of the present general inventive concept, the four
push areas 121 to 124 are disposed on upper, lower, left and
right portions of the search wheel 120 to be used as directional
keys by which the user may input a multi-directional move-
ment command. The number and location of the push areas
may be adjusted.

[0061] FIG. 3C exemplarily illustrates a search wheel 120"
combined with a plurality of LEDs.

[0062] InFIG. 3C, a plurality of LEDs #1, #2, #3, #4, #5,
#6, #7, and #8 are arranged along the outer edge of the search
wheel 120' at predetermined intervals. The plurality of LEDs
#1 to #8 may be provided in an arrangement that corresponds
to the vertices of octagon. However, any number of LEDs
may be provided in a suitable geometric arrangement.

[0063] FIG. 4 is a block diagram of an image forming
apparatus 300 including the character input apparatus 200,
according to an exemplary embodiment of the present general
inventive concept. The image forming apparatus 300 of FIG.
4 includes a display unit 110, a search wheel 120, a state
indicating unit 230, a control unit 340 and an input button
(similar to input button 125 illustrated in FIG. 5). The display
unit 110, search wheel 120 and state indicating unit 230 have
been described above with reference to FIGS. 1 and 2, so
overlapping description thereof is omitted.

[0064] Animage forming apparatus including the character
input apparatus 100 of FIG. 1 has the same configuration as
the image forming apparatus 300 including the character
input apparatus 200, except for the state indicating unit 230,
so only the image forming apparatus 300 including the char-
acter input apparatus 200 will hereinafter be described in this
exemplary embodiment of the present general inventive con-
cept. The image forming apparatus 300 may be a printer, a
scanner, a multifunctional peripheral, a copier or a facsimile
machine.

[0065] The display unit 110 displays a menu and messages
regarding various functions provided by the image forming
apparatus 300. Additionally, if it is desirable to receive char-
acter input to execute a task, the display unit 110 may display
a plurality of character sets in which characters are arranged
for a user to select.

[0066] The search wheel 120 is rotatable in a clockwise or
counterclockwise direction, and may be used to navigate
menus on the display unit 110 upon receiving rotational input.
Additionally, the search wheel 120 enables to the user to
select characters from each of the displayed plurality of char-
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acter sets. As described above, since the search wheel 120
includes one or more directional keys or an input button, any
selection can be made.

[0067] The control unit 340 receives selection of a charac-
ter set from the displayed plurality of character sets on display
unit 110 according to the rotation direction of the search
wheel 120 to be displayed. Each character may be sequen-
tially displayed every time the characters are selected, or only
a word or syllable is displayed after all characters have been
selected. Additionally, if the search wheel 120 rotates out of a
range of a character set, the control unit 340 may control the
display unit 110 to display the character set cyclically, or to
display another character set, or any other suitable informa-
tion, such as a marker identifying the end of displayable
character sets.

[0068] If the user selects one key from among the direc-
tional keys on the search wheel 120, the control unit 340 may
control the display unit 110 so that a currently displayed
character set may change to another character set in a direc-
tion indicated by the selected key, and that the new character
set may be displayed.

[0069] The plurality of character sets may be provided in
which characters are combined into groups in a predeter-
mined order for each respective script. Character sets may be
for one or more languages (e.g., English, Korean, Japanese,
Chinese, Russian, Arabic, etc.).

[0070] For example, a plurality of Korean character sets
may be displayed which include a first character set, a second
character set and a third character set. The first character set
may include characters which may occur in an initial position,
the second character set may include characters which may
occur in a medial position, and the third character set may
include characters which may occur in a final position.
Accordingly, characters selected from the first to third char-
acter sets may be input to form a single Korean syllable.
[0071] Alternatively, a plurality of Korean character sets
may be displayed including a first character set in which
Korean consonants are sequentially arranged, and a second
character set in which Korean vowels are sequentially
arranged.

[0072] Additionally, a plurality of English character sets
may be displayed which include a first character set contain-
ing upper case letters, and a second character set containing
lower case letters. In the case of Chinese characters, a plural-
ity of character sets may be displayed in which characters are
arranged according to their radical, or according to a pronun-
ciation. Additionally, in the case of Japanese kana characters,
aplurality of character sets may be displayed which include a
hiragana character set and a katakana character set.

[0073] Besides, it is possible to display any word compris-
ing characters which are able to be arranged in a predeter-
mined arrangement order.

[0074] For example, a character set may include Greek or
special character sets, or number sets.

[0075] Additionally, if the user needs to input an e-mail
address during task execution, the display unit 110 may dis-
play a set of domain names on a soft keyboard.

[0076] FIG. 5 exemplarily illustrates the character input
apparatus 200 of FIG. 2. If the state indicating unit 230 is
omitted from the character input apparatus 200 of FIG. 5, the
character input apparatus 100 of FIG. 1 can be formed.
[0077] InFIG. 5, the display unit 110 and the state indicat-
ing unit 230 are disposed on the left and right of the character
input apparatus 200, respectively. A plurality of LEDs of the
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state indicating unit 230 are arranged along the outer edge of
the search wheel 120. A plurality of buttons 131, 132, and 133
are disposed on a lower portion of the display unit 110, and a
function to be executed when at least one button is selected
from among the plurality of buttons 131 to 133 may be dis-
played on one area of the display unit 110 corresponding to
the plurality of buttons 131 to 133.

[0078] Additionally, function keys 141, 142, and 143 may
be selected to perform one or more functions (for example,
outputting, facsimile transmission or scanning functions)
which can be executed by the image forming apparatus are
displayed on the right of the display unit 110.

[0079] Furthermore, the input button 125 to select charac-
ters indicated by a cursor displayed on the display unit 110 is
disposed on the center of the search wheel 120.

[0080] Hereinafter, various exemplary embodiments of the
present general inventive concept using the character input
function of the image forming apparatus 300 will be
described.

[0081] FIGS. 6A to 6C exemplarily illustrate processes of
calling a character set, and of converting input modes when
character input is solicited by image forming apparatus 300
on the display unit 110.

[0082] Referring to FIG. 6A, if character input is solicited
to perform a function or task, a message “Soft Keyboard”
stating that a soft keyboard function is available may be
displayed on a display area corresponding to the central but-
ton 132 of the plurality of buttons 131 to 133 on the lower
portion of the display unit 110.

[0083] FIG. 6B exemplarily illustrates a soft keyboard,
namely a character set containing English lower case letters,
is displayed on one area of the display unit 110, if the button
132 corresponding to the message “Soft Keyboard” is
selected to execute the soft keyboard function when the mes-
sage “Soft Keyboard” is being displayed on the display unit
110. Additionally, another message “ABC” may be displayed
on the display area corresponding to the button 132, indicat-
ing that a character set containing English upper case letters
can be displayed. Although the character set containing
English lower case letters may be displayed first when the soft
keyboard function is executed in the exemplary embodiment
of the present general inventive concept, the order of charac-
ter sets to be displayed may be changed (e.g., based on the
function or task that solicits character input for the image
forming apparatus 300.

[0084] FIG. 6C exemplarily illustrates a situation in which
the character set containing English upper case letters is dis-
played on the area of the display unit 110 where the character
set containing English lower case letters was previously dis-
played, if a key corresponding to the message “ABC” is
pressed when the message “ABC” is being displayed on the
display unit 110. Additionally, another message “abc” may be
displayed onthe display area corresponding to the button 132,
stating that the character set containing English lower case
letters can be displayed.

[0085] FIGS. 7A to 7C exemplarily illustrate the manipu-
lation of the search wheel 120 when character input is solic-
ited by image forming apparatus 300 on the display unit 110.
[0086] InFIG. 7A, if character input is solicited by image
forming apparatus 300 (e.g., for a task or function), amessage
“Soft Keyboard” stating that a soft keyboard function is avail-
able may be displayed on a second display area 132' corre-
sponding to the central button 132 of the plurality of buttons
131 to 133 on the lower portion of the display unit 110.
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[0087] FIG. 7B exemplarily illustrates a situation in which
a character set containing English lower case letters is dis-
played on a character set area 111 of the display unit 110, if
the button 132 corresponding to the message “Soft Key-
board” is selected to execute the soft keyboard function when
the message “Soft Keyboard” is being displayed on the sec-
ond display area 132'. Additionally, another message “ABC”
may be displayed on the second display area 132' correspond-
ing to the button 132, stating that a character set containing
English upper case letters can be displayed. If the user rotates
the search wheel 120 in a clockwise direction (or in a coun-
terclockwise direction), a cursor 112 appearing on the char-
acter set area 111 of the display unit 110 may move to the right
(or left).

[0088] FIG. 7C exemplarily illustrates a character set con-
taining English upper case letters is displayed on the charac-
ter set area 111 of the display unit 110, if the button 132
corresponding to the message “ABC” is pressed when the
message “ABC”is being displayed on the second display area
132'. The cursor 112 appearing on the character set area 111
of the display unit 110 may move according to the rotation
direction of the search wheel 120. For example, if the user
selects the input button 125 or other keys (not illustrated)
when the cursor 112 indicates English upper case letter “P”,
the letter “P” may be selected.

[0089] A space function and a backspace function may be
mapped, for example, to the buttons 131 and 133 on the lower
portion of the display unit 110, respectively, to be used
according to the situation. Here, messages notifying about the
space and backspace functions may be displayed on a first
display area 131' and a third display area 133' corresponding
to the buttons 131 and 133, respectively.

[0090] Alternatively, the space function and backspace
function may be mapped to the push areas 122 and 124 on the
left and right of the search wheel 120, respectively.

[0091] Additionally, the number and locations of buttons
131 to 133 on the lower portion of the display unit 110 may be
adjusted, for example, based on the function or task to be
performed by image forming apparatus 300, or for any other
suitable reason. Various functions other than the space func-
tion and backspace function may be mapped to the buttons
131 and 133 or to the push areas 122 and 124.

[0092] FIGS. 8A and 8B illustrate display patterns of the
state indicating unit 230 according to the manipulation of the
search wheel 120.

[0093] As illustrated in a display pattern of FIG. 8A, if the
search wheel 120 is rotated when the soft keyboard is being
displayed as illustrated in FIGS. 7A and 7B, the plurality of
LEDs #1 to #8 arranged along the outer edge of the search
wheel 120 may be made brighter (@) or dimmer (O) sequen-
tially in the rotation direction of the search wheel 120.
[0094] As illustrated in a display pattern of FIG. 8B, if the
input button 125 is pressed when the cursor 112 indicates one
from among characters displayed on the soft keyboard, the
plurality of LEDs #1 to #8 may concurrently and sequentially
be made brighter (@), dimmer (O) and brighter (@), so that
the user may be notified that a certain character is selected.
[0095] Thedisplay patterns of FIGS. 8 A and 8B are merely
exemplary, so the display patterns may change based on the
function or task to be performed, or for any other suitable
reason.

[0096] FIGS. 9A and 9B exemplarily illustrate input of
Korean syllables is solicited by image forming apparatus 300
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onthe display unit 110 and a situation in which e-mail address
input is required on the display unit 110.

[0097] InFIG. 9A, if input of Korean syllables is required,
a soft keyboard in which Korean characters are arranged may
be displayed on the display unit 110. In this situation, since
the user needs to input two or more characters to form a
desired Korean syllable, a plurality of Korean character sets
may be displayed simultaneously. For example, as illustrated
in FIG. 9A, a first character set including characters which
may occur initially and a second character set including char-
acters which may occur medially are simultaneously dis-
played on a first line 113 and a second line 114, respectively.
[0098] Additionally, if the user presses the input button 125
when the cursor 112 indicates a character, for example “W”,
as illustrated in FIG. 9A, the character indicated by the cursor
112 may be input. If the user desires to input a geminate
consonant “l”, the input button 125 may be pressed twice
when the cursor 112 is currently placed on “W”, so that “W”
may be input. Alternatively, it is possible to form a character
set including geminate consonants.

[0099] Inthis situation, if the user presses the push area 123
on a lower portion of the search wheel 120, the cursor 112
placed on the first line 113 may be moved to the second line
114, so that the cursor 112 may be displayed on the second
line 114.

[0100] Alternatively, ifthe user presses the input button 125
when the cursor 112 is placed on the first line 113 to indicate
a character, for example “W”, as illustrated in FIG. 9A, the
cursor 112 may automatically move to the second line 114, so
that the cursor 112 may be displayed on the second line 114.
[0101] Alternatively, if the search wheel 120 rotates out of
the range of the first character set on the first line 113, the
cursor 112 may automatically move to the second line 114, so
that the cursor 112 may appear on the second line 114. Or, the
cursor 112 may automatically move to the beginning of the
character set on the first line 113.

[0102] Additionally, when the cursor 112 moves between
the lines 113 and 114, as described above, the type of char-
acter sets displayed on each of the lines 113 and 114 may
remain the same or may be changed. Accordingly, if the
cursor 112 is moved from the first character set to the second
character set, the first character set may disappear and the
second character set may be displayed on the first line 113
instead of the first character set. In this situation, a third
character set following the second character set may be dis-
played on the second line 114. The third character set includes
characters which may occur finally.

[0103] Furthermore, after the user selects a character from
among the second character set on the second line 114, the
third character set may appear.

[0104] If a plurality of character sets are simultaneously
displayed as illustrated in FIG. 9A, a display state of a cur-
rently selected character set may differ from those of other
character sets. For example, if the user is searching for a
character from the first character set on the first line 113, the
first character set may increase in size, or the font type, font
size and font color or background color of the first character
set may be changed. Alternatively, character sets other than
the first character set may be darker or the first character set
may be made to flicker. Therefore, it is possible to clearly
know which character set is being searched by the user,
according to the display state.

[0105] Referring FIG. 9B, if the user needs to enter an
e-mail address, a message “e-mail” may be displayed on the
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second display area 132' corresponding to the button 132 on
the display unit 110. Corresponding to the message “e-mail,”
a soft keyboard containing top-level domains (TLDs) of
e-mail to be displayed (e.g., “.com”, “.org”, “.net”, etc).
[0106] As illustrated in FIG. 9C, a soft keyboard 115 con-
taining the TLDs of e-mail may be displayed, and the user
may thus select one from among the TLDs using the search
wheel 120 and may enter an e-mail address.

[0107] FIG. 10 is a flowchart illustrating a method for
inputting characters using a rotatable search wheel according
to an exemplary embodiment of the present general inventive
concept.

[0108] InFIG. 10, aplurality of character sets are displayed
to input characters in operation S1010. Here, the plurality of
character sets are provided in which characters are combined
into groups in a predetermined order for each respective
script.

[0109] For example, it is possible to display a plurality of
Korean character sets including characters which may occur
initially, medially and finally; a plurality of character sets in
which Korean consonants and vowels are arranged; a plural-
ity of character sets in which English upper case and lower
case letters are arranged; a plurality of Chinese character sets
in which characters are classified into groups according to
their radical or according to a pronunciation; or a plurality of
character sets in which Japanese hiragana and katakana are
arranged; or any other suitable display of an arrangement of a
plurality of characters.

[0110] If the search wheel is rotated, characters contained
in the plurality of character sets are displayed corresponding
to the rotation direction of the search wheel in operation
S1020.

[0111] If the search wheel rotates out of a range of a cur-
rently displayed character set, character sets following the
currently displayed character set may sequentially displayed,
or a cursor on a line on which the character set is currently
displayed may move to another line, so that it is possible to
search for another character set on the line on which the
cursor is disposed.

[0112] Alternatively, it is possible to directly move to char-
acter sets other than the currently displayed character set
using up and down directional keys of the search wheel.
[0113] A word or syllable of characters selected by the
search wheel is input in operation S1030.

[0114] Ifthe search wheel is manipulated, a display pattern
may be determined according to the manipulation of the
search wheel, and a plurality of LEDs may be made brighter
ordimmer according to the determined display pattern, so itis
possible to display feedback regarding the manipulation of
the search wheel.

[0115] Additionally, a function to be executed when at least
one button is selected may be displayed on a display area
corresponding to the selected button.

[0116] According to various exemplary embodiments of
the present general inventive concept, a plurality of character
sets may be simultaneously displayed, so that a user can input
characters using a rotatable search wheel more conveniently
and rapidly.

[0117] Additionally, since only a soft keyboard including a
predetermined range of characters is displayed, a display
screen may occupy a small space. Accordingly, it is possible
to maintain a screen user interface (UI) related to a character
input environment, and compatibility between character
input environments can thus be improved.
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[0118] The present general inventive concept can also be
embodied as computer-readable codes on a computer-read-
able medium. The computer-readable medium can include a
computer-readable recording medium and a computer-read-
able transmission medium. The computer-readable recording
medium is any data storage device that can store data as a
program which can be thereafter read by a computer system.
Examples of the computer-readable recording medium
include read-only memory (ROM), random-access memory
(RAM), CD-ROMSs, magnetic tapes, floppy disks, and optical
data storage devices. The computer-readable recording
medium can also be distributed over network coupled com-
puter systems so that the computer-readable code is stored
and executed in a distributed fashion. The computer-readable
transmission medium can transmit carrier waves or signals
(e.g., wired or wireless data transmission through the Inter-
net). Also, functional programs, codes, and code segments to
accomplish the present general inventive concept can be eas-
ily construed by programmers skilled in the art to which the
present general inventive concept pertains.

[0119] Although a few embodiments of the present general
inventive concept have been illustrated and described, it will
be appreciated by those skilled in the art that changes may be
made in these embodiments without departing from the prin-
ciples and spirit of the general inventive concept, the scope of
which is defined in the appended claims and their equivalents.

What is claimed is:

1. An image forming apparatus comprising:

a display unit to display a character set;

a search wheel selectable and rotatable, to receive selec-
tion, rotation, or selection and rotation input to search
for characters to be input from the displayed character
set;

an input button; and

a control unit to receive a selection of a character from the
displayed character set from the input button.

2. The image forming apparatus of claim 1, further com-

prising:

at least one selection button disposed on one side of the
display unit,

wherein, if the at least one selection button is selected, the
control unit controls at least one function corresponding
to the selected button.

3. The image forming apparatus of claim 1, wherein, if the
search wheel receives rotation input that is out of a range of a
character set, the control unit controls the display unit to
display the character set cyclically, or to display another
character set.

4. The image forming apparatus of claim 1, wherein, if a
plurality of character sets are displayed, the control unit con-
trols the display unit so that a display state of a currently
selected character set differs from those of other character
sets.

5. The image forming apparatus of claim 1, further com-
prising:

a directional key that receives input for directional move-

ment,

wherein, if a plurality of character sets are displayed and if
the directional key is manipulated, the control unit con-
trols the display unit so that the currently selected char-
acter set changes to another character set according to
the manipulation of the directional key.

6. The image forming apparatus of claim 1, further com-

prising:
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a state indicating unit having a plurality of luminous ele-
ments arranged along an outer edge of the search wheel
to display feedback corresponding to the manipulation
of the search wheel.

7. The image forming apparatus of claim 1, wherein the
character set comprises a plurality of character sets in which
characters are combined into groups in a predetermined order
for each respective script.

8. The image forming apparatus of claim 1, wherein the
controlunit controls the display unit to display a set of domain
names in which preset domain names are arranged to receive
input of an e-mail address.

9. A character input apparatus comprising:

a display unit to display a character set;

a search wheel selectable and rotatable, to receive selec-
tion, rotation, or selection and rotation input to search
for characters in the displayed character set; and

an input button to receive an input selection of the charac-
ters selected by the search wheel.

10. The character input apparatus of claim 9, further com-

prising:

at least one selection button disposed on one side of the
display unit,

wherein, if the at least one selection button is selected, the
display unit displays at least one function to be actuated
corresponding to the selected button.

11. The character input apparatus of claim 9, wherein the
display unit displays characters contained in a character set
corresponding to a rotation direction of the search wheel.

12. The character input apparatus of claim 9, wherein, if the
search wheel receives rotation input out of a range of a char-
acter set, the display unit displays the character set cyclically,
or displays another character set.

13. The character input apparatus of claim 12, wherein the
display unit displays a plurality of character sets so that a
display state of a currently selected character set differs from
those of other character sets.

14. The character input apparatus of claim 9, further com-
prising:

a directional key for directional movement,

wherein, if a plurality of character sets are displayed and if
the directional key is selected, the display unit changes
the currently selected character set to another character
set in a direction of the selected directional key.

15. The character input apparatus of claim 9, further com-

prising:

a state indicating unit having a plurality of luminous ele-
ments along an outer edge of the search wheel to display
feedback corresponding to the manipulation of the
search wheel.

16. The character input apparatus of claim 9, wherein the
character set comprises a plurality of character sets in which
characters are combined into groups in a predetermined order
for each respective script.

17. A method of inputting characters using a search wheel,
the method comprising:

displaying a character set in order to input characters;

searching for characters from a character set corresponding
to manipulation of the search wheel; and

receiving an input selection of the characters by the search
wheel.
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18. The method of claim 17, wherein if the search wheel
rotates out of a range of a character set, displaying the char-
acter set cyclically, or displaying another character set.

19. The method of claim 17, further comprising:

receiving a selection of a directional key; and

changing a currently displayed character set to another
character set.

20. The method of claim 17, wherein the displaying the
character set comprises displaying a plurality of character
sets so that a display state of a currently selected character set
differs from those of other character sets.

21. The method of claim 17, further comprising:

determining a display pattern corresponding to the
manipulation of the search wheel; and

displaying feedback regarding the manipulation of the
search wheel by controlling the illumination of a plural-
ity of luminous elements arranged along an outer edge of
the search wheel.

22. The method of claim 17, wherein the character set
comprises a plurality of character sets in which characters are
combined into groups in a predetermined order for each
respective script.

23. A computer recording medium having recorded
thereon a program to implement a method of inputting char-
acters using a search wheel, the method comprising:

displaying a character set in order to input characters;

searching for characters from a character set corresponding
to manipulation of the search wheel; and

receiving an input selection of the characters by the search
wheel.

24. A character input apparatus, comprising:

a search wheel to receive selection, rotation, or selection
and rotation input to search for one or more characters
displayed on a display; and

a control unit to receive a selection of a character from the
search wheel.

25. The apparatus of claim 24, further comprising:

a state indicating unit having one or more illumination
devices to illuminate based on the received selection,
rotation, or selection and rotation input from the search
wheel.

26. A display apparatus, comprising:

a display screen to display a character set;

a search wheel to receive selection, rotation, or selection
and rotation input to search for one or more characters
displayed on a display; and

a control unit to receive a selection of a character from the
search wheel.

27. The apparatus of claim 26, further comprising:

one or more buttons that receive a selection based on at
least one message displayed on the display screen,

wherein the control unit receives the selection and controls
an operation of the display apparatus based on the selec-
tion.

28. The apparatus of claim 26, further comprising:

a state indicating unit having one or more illumination
devices to illuminate based on the received selection,
rotation, or selection and rotation input from the search
wheel.



